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GROUNDWATER SAMPLING PLAN
REGIONAL WELLS, MONTROSE SITE
TASK 15
TECHNICAL MEMORANDUM

1.0  INTRODUCTION

Hargis + Associates, Inc. (H+A) has prepared this technical memorandum on
behalf of Montrose Chemical Corporation (Montrose) to provide recommendations
for sampling of regional wells and to outline regional well sampling procedures.
This technical memorandum is being provided in accordance with Task 15,
Subtask 5 of Appendix C in the Second Amendment to the Administrative Order on
Consent, U.S. Environmental Protection Agency (EPA) Docket No. 85-04.

[
I
|
g.
|
|
: {4 A summary of operational wells within a 1-mile radius of the Montrose
: . property has been compiled as part of the well inventory for the Regional
: { o Hydrogeologic Assessment (Hargis + Associates, Inc., 1990c). Representative
B ‘ operational wells have been selected for groundwater sampling. The purpose of
E', - this technical memorandum is to provide a list of wells proposed to be sampled
SRR “and rvationale for their selection, and to outline the proposed sampling
E:'f';f - procedures. Certain procedures described in the Part 2 Remedial Investigative
B York, Phase 2A Groundwater, Soil and Sediment Sampling Plan, Montrose Site,
Efff[l Torrance, California (SAP); Part 2 Remedial Investigative Work Quality Assurance
¥
y
.

project Plan, Montrose Site, Torrance, california (QAPP); and the Revised Health

JALE S ARt

and Safety Plan for Soil and Groundwater Investigation at former Montrose Plant
site, Torrance, California (HSP) will be modified to accommodate the differences
in well construction, pumping equipment, and additional compounds that may be
encountered in these regiona1"wells (Hargis + Associates, Inc., 1988a and
Clayton Environmental Consultants, Inc., 1988).

L

H
5
§

i

f The objective of sampling wells within a 1-mile radius of the Montrose
‘ property is to identify the distribution of target chemicals in groundwater that
may be related to past activities at the Montrose DDT maﬁufacturing facility.
These target chemicals include: total DDT which includes all isomers and
‘metabolites DDD and DDE, total BHC which includes all isomers, chlorobenzene,

‘f,

i
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T' dichlorobenzene, benzene, chloroform, and acetone. The data collected from
these regional wells will be used to supplement the RI data and may provide

- additional data to define the nature and extent of contamination at the site.

a Groundwater samples will be analyzed for target chemicals using EPA Method

624/8240 to analyze volatile organic compounds (VOCs) (Hargis + Associates,

identified at and in the vicinity of the Montrose property through evaluation
of laboratory results of groundwater samples collected from 52 Montrose project
monitor wells. The results of laboratory analysis for groundwater samples
si‘ collected from Montrose project monitor wells demonstrate the immobility of DDT
¢ in groundwater. Groundwater samples will not be analyzed for target chemicals
using EPA Method 608/8080.

, The rationale for the selection of regional wells for sampling is based

on three criteria. The first criteria for well selection is to sample wells
; "; adequately constructed and screened in intervals cons1stent with existing
'f‘A;” Hontrose project monitor wells. Montrose project monitor wells are screened in

. the upber Bellflower aquitard, the Bellflower sand, the Gage aquifer, and the
f,tynwood aquifer. The majority of non-project wells identified within a 1-mile
2f?adius of the Montrose property are screened at the water table in the upper
{'Bellflower aquitard.

AL The second criterion for selecting regional wells for sampling is to avoid

B sampling wells which have concentrations of nontarget chemicals which are great
enough to mask potential target chemical concentrations. If nontarget chemical
concentrations are elevated, sample dilution is required. Sample dilution
effectively raises the detection limit for all compounds being analyzed by that
method. Compounds occurring at lower concentrations may not be detected in this
case. Based on the distribution of target chemicals in RI monitor wells, the
regional wells are not expected to contain elevated concentrations of target

chemicals. Because of this, collection of groundwater samples from regional
wells located in areas known to contain elevated concentrations of nontarget

s

chemicals is not recommended.

b
~

Inc., 1988a). The distribution of target chemicals in groundwater has been’

i
[
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I The third criteria is to focus primarily on wells located downgradient of
the Montrose property. Downgradient well locations are emphasized because

Ii target chemicals in groundwater originating from the Montrose property are more

1ikely to occur in the downgradient direction.

Water supply wells are not proposed for sampling because they do not
; satisfy the first criteria for well selection. Six water supply wells were
ﬂ identriﬁ‘ed between 2 and 3 miles from the property. Five of these wells are
located upgradient to the east and to the north of the property. One water
1 supply well, Dominguez Yater Corporation Well No. 19, is located 2 miles
downgradient from the property. Dominguez Water Corporation Well No. 19 is o
’l screened below the Lynwood aquifer in the Silverado aquifer. ‘ i

g
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2.0 PROPOSED WELL LOCATIONS

Ten wells within a 1-mile radius of the Montrose property are proposed

“ for sampling (Table 1). The ten wells are located southeast of the Montrose

) property (Figure 1). The proposed wells are groundwater monitoring or

observation wells for subsurface investigations unrelated to the M~ntrose site
investigation.

Boulevard Class III Disposal (Armco) site. One proposed well is located at the
Golden Eagle Refining Company (GER) site (Figure 1). Two wells are located in
the vicinity of the Del Amo Hazardous Waste site (Del Amo). One well is a Los
El Angeles County Flood Control District (LACFCD) groundwater observation well
L

El Six of the proposed wells are located at or in the vicinity of the Royal

located approximately 1 mile southeast of the Montrose property.

Groundwater investigation reports prepared by other consultants have been
compiled for the Armco, GER, and Del Amo sites. Well records for LACFCD wells
were obtained from Los Angeles County Department of Power and Water {LACDPW).

2.1 ROYAL BOULEVARD CLASS I11 DISPOSAL SITE

The Armco site is located on Royal Boulevard between 209th and 210th
Streets, approximately one-half mile southeast of the Montrose site (Figure 1).
A subsurface investigation was conducted at the Armco site by BCL Associates,
Inc. in 1986 and 1987 (BCL Associates, Inc., 1987). Soil samples were collected
from numerous soil borings for chemical analyses. Twelve 2-inch diameter
piezometers and two 4-inch diameter groundwater monitoring wells were
constructed to depths of approximately 75 feet below land surface {bis). This
depth interval appears to correlate with the upper Bellflower aquitard.

Montrose project monitor well MW-25 is located approximately 350 feet
north of the northwest corner of the Armco site. Monitor well MW-25 is screened

4

BOE-C6-0184786



4

bt

HARGIS + ASSOCIATES, INC.

it
i

locations were not available in the GER reports. Construction of additional
monitor wells was proposed in 1986. The current status of the site and extent
of additional monitor well construction since 1986 has not been determined.

Recommendations for proposed sampling include collecting groundwater
samples from one of the Gage aquifer wells. The final well selection will be
determined after receipt and evaluation of additional information requested from
the State of Ca]iﬁornia Regional Water Quality Control Board (RWQCB).

2.3 DEL_AMO HAZARDOUS WASTE SITE

The Del Amo site is located approximately one-quarter mile southeast of
the Montrose property. Subsurface investigations at and in the vicinity of Del
Amo site have been conducted by Dames & Moore, woodward-C]yde Consultants (WCC),
and Ecology & Environment, Inc. (Dames & Moore, 1984; Woodward-Clyde
Consultants, 1987; Ecology & Environment, Inc., 1983 and 1989).

Several monitor wells screened in the upper Bellflower aquitard were
constructed at the Del Amo site. Benzene has been detected at concentrations

~as high as 750,000 ug/1 in groundwater samples collected from monitor wells at

the Del Amo site (Ecology & Environment, Inc., 1983 and 1989; Woodward-Clyde
Consultants, 1987a). The concentrations of benzene detected in groundwater
samples could increase the detection limit for other Montrose target chemical

compounds, making detection of Montrose target chemicals less likely.

Monitor well P-3 is located near the intersection of Vermont Street and
Del Amo Boulevard at the southeast corner of the Del Amo site. Monitor well P-3
is screened from 85 to 95 feet bls. The results of laboratory analysis using
EPA Methods 624 and 625 for a groundwater sample collected from monitor well P-3
in 1987 indicated that acetone, benzene, and ethylbenzene were detected at
concentrations of 23, 3, and 1 ug/1, respectively. It is not likely that the
concentrations of chemical compounds detected in groundwater samples collected
from monitor well P-3 would increase the detection limit for other Montrose

6
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target chemicals. Monitor well P-3 is proposed for sampling. A lithologic log
and well construction diagram for monitor well P-3 is presented in Appendix A.

A CERCLA expanded site inspection of the Del Amo site was conducted by
Ecology & Environment, Inc. in 1988 under the direction of EPA. The purpose of
‘the inspection was to evaluate exposure pathways for contaminants from the Del
Amo site (Ecology & Environment, Inc., 1989).

As part of the CERCLA expanded site inspection, monitor well DA-1B was
installed adjacent to the Torrance Lateral near the intersection of Torrance
Boulevard and Vermont Streets, approximately three-quarters of a mile southeast
of the Montrose proberty (Figure 1). Monitor well DA-1B is screened from about

210 to 220 feet bls in the lower portion of the Gage aquifer. Monitor well

DA-1B is proposed for sampling.

2.4 L0S ANG§LE$ COUNTY FLOOD CONTROL DISTRICT

One LACFCD well is proposed to be sampled. LACFCD groundwater observation

well 806C is located approximately 1 mile southeast of the Montrose property -

near the intersection of Normandie Avenue and 212th Street (Figure 1). LACFCD

: "well 806C was drilled and completed in the Gage aquifer to a total depth of
- approximately 165 feet bls in 1956. LACFCD well 806C was constructed with
. 8-inch diameter open ended steel casing. The steel well casing was not

perforated. A well data sheet and lithologic log for well 806C prepared by the
LACFCD is presented in Appendix A.

i
s
i
!
!
H
i
%
i
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3.0 OTHER WELL LOCATIONS

|

Additional wells within a 1-mile radius of the Montrose property may be
proposed for sampling pending receipt and evaluation of reports'and information
requested from various regulatory agencies. The additional wells are located
at or in the vicinity of the Douglas Aircraft C-6 Facility, Trico Industries,
AKZO Coatings, Inc. facility, and the Del Amo site (Figure 1).

ey
\

ey P
i ! |

3.1 DOUGLAS AIRCRAFT C-6 FACILITY

,—,~
;o

Five monitor wells were constructed at the Douglas Aircraft C-6 Facility
in conjunction with a subsurface investigation conducted by WWC in 1987. The
monitor wells were installed to depths of approximately 90 feet bls to evaluate
groundwater conditions in the vicinity of underground storage tanks at the
facility. This depth interval appears to correlate with the upper Bellflower
aquitard. VOCs including trichloroethene (TCE), dichloroethene (DCE), and
tetrachloroethene (PCE) were reportedly detected in groundwater samples

‘ " collected from each of the five monitor wells (Woodward-Clyde Consultants, 1988a
- -and b).

T o

WCC recommended in their Phase III work plan the installation of up to 17
additional monitor wells (Woodward-Clyde Consultants, 1989). Nine of the
additional wells were to be constructed to depths of approximately 95 feet bls.
Six of the wells were to be constructed to depths of approximately 150 feet bls.
One of the monitor wells was to be screened in the Gage aguifer to a depth of
approximately 200 feet bls.

T8 OOUR

WCC also recommended the installation of a 6-inch diameter recovery well,
screened through the Bellflower aquitard to a total depth of approximately
150 feet bls. Aquifer tests were proposed in the Douglas Aircraft Company
Torrance (C6) Facility, Phase 111 Ground Water and Soil Investigation Work Plan

3

b
S
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including a 48-hour pump test to be conducted in the recovery well (Woodward-
Clyde Consultants, 1989).

According to McDonnell Douglas Corporation, the tasks proposed in the work
plan have been completed (Hargis + Associates, Inc., 1990a). Presently, the
data are being evaluated and will be presented in a summary report being
prepared for the RWQCB. \

Monitor wells screened in each of the hydrogeologic units may be proposed
for sampling at the Douglas Aircraft C-6 Facility pending evaluation of the
results of field work being conducted.

3.2 AKZ0 COATINGS .

The AKZO Coatings, Inc. (AKZ0) facility is located at 20846 S. Normandie
Avenue approximately one-half mile southeast of the Montrose property
(Figure 1). Subsurface investigations at the AKZO facility have been conducted
by ENSR Constructors, D’Appalonia and other consultants. The purpose of the
investigations was to characterize soil and groundwater contamination in the
vicinity of 17 underground storage tanks located at the facility.

"¥},}, Four monitoring wells were reportedly constructed at the site. Well
- constructton specifications for the four monitoring wells were not available.

The results of laboratory analysis for groundwater samples collected from
monitor wells reportedly indicated that acetone, benzene, DCE, ethylbenzene,

* methyl ethyl ketone, methyl isobutyl ketone, toluene, and xylenes were detected

in groundwater beneath the facility (ENSR Constructors, 1989a and b).

Additional reports have been requested from the RWQCB. Upon receipt, the
reports will be evaluated to determine monitor well construction specifications
and the results of water quality analyses for each well, These data will be
used to determine if groundwater sampling will be proposed for wells at the AKZ0
site.

BOE-C6-0184790
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3.3 TRICO INDUSTRIES

Two monitor wells were reportedly installed at Trico Industries located
at 19706 Normandie Avenue (SCS Engineers, 1988). Soil to a depth of at least
40 feet bls and groundwater encountered at about 85 feet bls are reportedly
contaminated with chlorinated hydrocarbons, benzene, toluene, ethylbenzene,
xylenes, chloroform, and diesel fuel. This site is being investigated under the
direction of the RWQGCB (Hargis + Associates, Inc., 1990b).

Upon receipt and evaluation of additional information requested from the
RWQCB, the collection of groundwater samples from monitor wells at Trico
Industries may be proposed.

3.4 LOS ANGELES COUNTY FLOOD CONTROL DISTRItT

LACFCD groundwater observation Well No. 805 is reportedly located near the

_intersection of Vermont Avenue and Torrance Boulevard, approximately two-thirds

of a mile southeast of the Montrose property (Figure 1). LACFCD Well No. 805

‘ 77, was reportedly constructed with 7-inch diameter steel casing installed to
approximately 100 feet bls.

Lithologic Togs, well construction specifications, precise location, and
current status for LACFCD well 805 were not available upon request. .If these
well data become available, LACFCD Well No. 805 will be evaluated for possible
sampling. This well may have been abandoned.

10
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4.0  OBTAINING ACCESS AND SITE INSPECTIONS

4.1 ACCESS TO_PROPERTIES

Implementation of the proposed groundwater sampling will require
permission to access the properties. Upon approval of this technical memorandum
by EPA, Montrose will submit written access requests to the owners of wells
proposed for sampling. Negotiation of terms and conditions for access may
impact the proposed sampling schedule and methodologies.

4.2 SITE INSPECTIONS

If access is obtained, site inspections will be conducted prior to
implementation of the proposed sampling program. The purpose of the site
inspections will be to update information about each site and to evaluate

. conditions that‘may affect the proposed sampling methodologies.

Site inspections will include evaluation of well accessibility, well head

' éonditions. and configuration of existing pump installations. Depth to watér

and depth to bottom measurements will be taken in each well. Casing diameters
will be measured and recorded. Power supply requirements for sampling equipment
will be determined. Provisions for the containment of purge water will be
evaluated. These data will be used to determine sampling methodologies for
collecting groundwater samples from each well,

4.3  BACKGROUND INFORMATION

Additional background information including drilling and construction
specifications, hydfogeo]ogic data, and water quality data for each well will
be tabulated prior to implementation of this sampling program. Background

11
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j information will be used as criteria to determine sampling methodologies for
each well.

Forms have been prepared to record and document background information for
- each well prior to sampling (Appendix B). Hydrogeologic data from each well
[

Ly will include water level elevations and pumping characteristics. Water quality

data will include a summary of coﬁcéntrations of chemical constituents
previously detected in groundwater samples Eollected from each well. '

L%,, o Water quality data will be evaluated to determine potential laboratory
o analytical interferences that may affect detection limits for target chemicals
in groundwater samples containing high concentrations of other chemical
constituents. Water quality data will also be used to determine modifications
" required to the HSP as discussed in Section 9.0.

BOE-C6-0184793
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5.0 WATER LEVEL ELEVATIONS

Water level elevations will be measured in all regional wells proposed
for groundwater éampling. If access can be obtained, water level elevations
will be measured in selected additional wells which are not proposed for
sampling. Water level elevation data for all LACFCD groundwater observation
wells within a 1-mile radius of the Montrose property will be compiled from
records kept by the LACDPW.

5.1 WATER LEVEL ELEVATION MEASUREMENTS

Water level elevations will be measured in accordance with protocol
established in Section 6.2, page 34 of the QAPP. Water level elevation data
will be compiled for each hydrogeologic unit and used in conjunction with water
level elevation data collected from Montrose project monitor wells to evaluate
directions of groundwater movement in each unit.

13
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6.0 GROUNDWATER SAMPLING

6.1 SELECTION OF GROUNDWATER SAMPLING EQUIPMENT

Groundwater sampling equipment will be selected on a well-specific basis.
The criteria used to determine sampling equipment for each well include existing
pump installations, casing diameter, and expected well yield.

6.1.1 Existing Pump Installations

Groundwater samples will be collected using existing pump installations
for all wells equipped with dedicated pumps. Sampling methods outlined in the
SAP and QAPP will be followed where applicable. For collection of groundwater
samples from wells with existing pump installations, the potential

A volatilization of organic constituents will be minimized by controlling pump

discharge rates where possible.

6.1.2 Casing Diameter Limitations

Well casing diameter may limit the selection of sampling equipment for
wells where permanent pump installations do not exist. Wells with 2-inch
diameter casing will be purged and sampled using either nondedicated bailers or
bladder pumps. Wells with 4-inch or greater diameter casing will be purged
prior to sample collection using either nondedicated electric submersible pumps,
bladder pumps, or bailers. Electric submersible pumps will be used to purge
large volumes of water from' wells capable of sustaining the discharge
specifications of the pump. Groundwater samples will be collected using non-
dedicated bladder pumps.

14
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6.2  GROUNDWATER SAMPLE COLLECTION

Groundwater samples will be collected in accordance with protocols
established in Section 5.3.1 of the QAPP and with procedures outlined in this
section. Groundwater samples will be analyzed for target chemicals using EPA
Method 624/8240. \

Sampling methods for collection of groundwater samples from wells using
nondedicated sampling equipment are discussed in this section. Decontamination
procedures for nondedicated sampling equipment are outlined in Section 6.3.

6.2.1  Bladder Pumps

To provide consistency with existing sampling methods at the Montrose site
bladder pumps will be used as the preferred method for collection of groundwater
samples from the proposed regional wells. Bladder pumps are easily installed
in well césings with diameters of two inches or more. Procedures for collection
of groundwater samples with bladder pumps are outlined in the QAPP.
Nondedicated bladder pumps will be decontaminated before each use.

A limitation to the use of bladder pumps is the low rate of discharge for
purging large volumes of water from wells. Alternatives for purging large
" volumes of water from wells prior to sampling include electric submersible pumps
and bailers. Another limitation to the use of bladder pumps is the requirement
for pump submergence. To collect groundwater samples from wells where bladder
pump submergence is inadequate, bailers will be used as an alternative.

6.2.2 Electric Submersible Pumps

In wells where large volumes of water must be purged prior to sampling,
an electric submersible pump will be installed. The pump will be suspended from
a stainless steel cable attached to a tripod winch. A length of flexible hose

15
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or tubing will be used to carry purge water from the pump to the land surface.
The pump and discharge tubing will be lowered into the well and used to purge
the well prior to sampling.

Groundwater samples will be collected using a bladder pump installed above
the electric submersible pump. Pumps, cables, and tubing will be decontaminated

_prior to each use.

6.2.3 Bailers

The use of bailers to purge and sample wells may be required for low
yielding wells unable to sustain electric submersible pump discharge rates or

where bladder pump submergence is inadequate. If bailers are used, they will-

be decontaminated prior to each use. Becau~e a number of the proposed wells are
constructed with PVC screen, bailers used for purging and sampling wells will
be constructed of PVC. Groundwater samples collected with bailers will be

transferred to sample containers using a bottom emptying device attached to the
bailer body.

Bailing procedures will be .conducted to minimize splashing and the
potential for volatilization of organic compounds. The bailer suspension cord

will not be permitted to contact the ground during the course of bailing water
from wells.

6.3 DECONTAMINATION PROCEDURES

The decontamination procedures to be implemented for nondedicated
groundwater sampling equipment are outlined in this section.

16
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Bladder Pumps

Prior to each use, bladder pumps will be decontaminated using the
following procedures:

Dismantle pump, remove bladder;

Decontaminate pump, bladder, and exterior of discharge tubing in
accordance with procedures in Section 5.3.2, page 19 of the QAPP;

Reassemble pump;

Calculate and record the volumetric capacity of pump and discharge

" tubing;

Circulate a volume of nonphosphate soapy water equivalent to five
times the volumetric capacity through pump and discharge tubing;

Circulate a volume of tap water equivalent to five times the
volumetric capacity through pump and discharge tubing; and

~“Circulate a volume of distilled water equivalent to five times the

volumetric capacity through pump and discharge tubing.

: -6.3.2 Electric Submersible Pumps

Electric submersible pumps used to purge water from wells prior to
sampling will be decontaminated using the following procedures:

Decontaminate exterior of pump discharge tubing and suspension cable
in accordance with procedures outlined in Section 5.3.2, page 11 of
the QAPP;

17
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,{— ¢ Calculate and record the volumetric capacity of pump and discharge
tubing;
{ ¢ Circulate a volume of non-phosphate soapy water equivalent to five
- times the volumetric capacity through pump and discharge tubing; and
\
. ° Circulate a volume of tap water equivalent to 10 times the

volumetric capacity through pump and discharge tubing.

6.3.3 Bailers

Bailers will be decontaminated in accordance with the procedures outlined
= on Section 5.3.2, page 19, of the QAPP.
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7.0 QUALITY ASSURANCE/QUALITY CONTROL

U

Quality Assurance/Quality Control (QA/QC) procedures are outlined in
o Section 5.3.1, page 13 and Section 11, page 47 of the QAPP.

Use of nondedicated sampling equipment to collect groundwater samples will
(> require collection of equipment rinsate samples. Equipment rinsate sample
collection is described in Section 5.3.2, page 20 of the QAPP. One equipment

[ rinsate sample will be collected each day.

= QA/QC procedures include provisions for collection of EPA split,
! laboratory split, and field duplicate samples. Preparation of field blank and
trip blank samples are also included.

Locations for the collection and preparation of QA/QC samples will be
determined prior to commencing field work pending final selection of wells to
be sampled.

bt 19
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8.0 HANDLING AND DISPOSAL OF WATER

Groundwater generated from this phase of sampling will be containerized
at each location. Containment, treatment, and disposal options may be available
at some sites. Pursuant to terms and conditions of access agreements,
groundwater generated during this - phase of sampling will be handled in
accordance with existing policies and procedures implemented for each site. If
these options are not available, containerized groundwater will be transported
back to the Montrose property. Groundwater transported back to the Hontrose
property will be handled in accordance with Sections §.3.2, page 20 and 5.6.1,
page 29 of the QAPP.

Washwater generated from decontamination procedures will be containerized,

transported back to the Montrose property and handled in accordance with
Section 5.3.2, page 20 of the QAPP.

20
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9.0 HEALTH AND SAFETY REQUIREMENTS

Field data and analytical results for soil and groundwater will be
evaluated for each site to determine if health and safety considerations require
additional modifications to the HSP. \

A list of chemicals previously detected in groundwater samples collected\
from each well will be compiled. The concentrations of chemical constituents
not already incorporated into the HSP will be evaluated to identify primary
hazards and exposure limits for each constituent. These data will be
incorporated into the HSP. '

The HSP provides guidelines for personal protection and monitoring for
potential hazards from a wide variety of chemical constituents and

concentrations.

It is anticipated that the scope of this task will not necessitate
significant modifications to the HSP and its amendments.

21

BOE-C6-0184802



-
!
b

HARGIS + ASSOCIATES, INC.

i
il

10.0 SCHEDULE AND DELIVERABLES

Upon EPA approval of this technical memorandum, written access requests
will be submitted within two weeks to the owners of wells proposed to be
sampled. After receipt of access, site inspections will be scheduled within
approximately four weeks.

A sampling schedule will be prepared approximately two weeks following
completion of site inspections. Groundwater samples will be collected within
approximately two weeks after the sampling schedule is prepared.

A field data submittal will be made within 30 days after completion of
this sampling program, Analytical results for groundwater samples collected

during this sampling program will be submitted to EPA within 435 days after

completion of field sampling activities.
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TABLE 1
WELLS PROPOSED FOR GROUNDWATER SAMPLING

SCREENED
WELL WELL ~ INTERVAL HYDROGEOLOGIC
LOCATION IDENTIFIER (feet bls) UNIT
Armco Royal B-27 57-72 Bellflower Aquitard
Boulevard B-28 57-72 Bellflower Aquitard
B-17 65-70 Bellflower Aquitard
B-20 60-65 Bellflower Aquitard
8-23 60-65 Bellflower Aquitard
B-26 60-65 Bellflower Aquitard
‘Golden Eagle MW- 12+ 141-190 Gage Aquifer
Refining MW-13D 139-188 Gage Aquifer
Company
LACFCD=®# 806C 165%* Gage Aguifer »
Del Amo pP-3 85-95. Bellflower Aquitard

Vicinity DA-18 210-220 Lower Gage Aquifer

* Either MW-12D or MW-13D will be sampled

**|ACFCD = Los Angeles County Flood Control District
bis = Below land surface

Esp = Electric submersible pump to purge
Bladder = Bladder pump

CASING
DIAMETER SAMPLING
(inches) METHODOLOGY
4 ESP/Bladder/Bailer
4 ESP/Bladder/Bailer
2 Bladder/Bailer
2 Bladder/Bailer
2 Bladder/Bailer
2 Bladder/Bailer
6 ESP/Bladder
6 ESP/Bladder
8 ESP/Bladder
4 Bladder/Bailer
4 £SP/Bladder

2
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"PROJECT NUMBER Ss-273 BORING DESIGNATION B-17
BORAING . DAY
LOCATION p.w-Cotwan >f OEWT- frofdaTy - STARTED 6-/2. 8 Finisuep S

. COMPLETION NUMBER OF

DRILLER a5 lia - DEPTH (FT) 70 BAMPLES
DRILLING P ) WATER ”
EQUIPMENT MOE s Pl B-El. pos A SLEvaATIoN DEPTH (FT) =
DIAMETER AND TVPE & €~ s LI 7eE LS 5 weas po |
OF WELL CASING 729 ( P sk ) LOGGED BY Wosdazs ' fhas pairorg COTI

DESCRIPTION

DATE
TIME

SAMPLE NO.

REMARK |

DEPTH

(FEET)
3 %
[,

Claplme) Obrod . VEBe) Sries y 4D
Fiasvve , Wdl CompocriD.
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PROTECTIVE CASING

73

| wiTh LOCKING CAP

MEAN

VENTED WELL CAP

BEA LEVEL: 33.880

TYDPE: 2° BTAINLESS STEEL

el

70°

gn%gno
SURFACE

DIAMETER OF
SURFACE SEAL:
2°*
R

MATERIAL:
COMNCREYE

ANNULAR SPACE
:: FiLL: CEMENT GAOUTY

SEAL:

seet
ot

TR
ey

Ciest
4 leae

WELL CASING_ :
MATERIAL: STAINLESS STEEL

V'l DIAMETER:__2 INCHES
| LENGTH: 88 _ _ FEET

* SEAL
MATERIAL; BENTONITE PELLETS

80°

SCREEN

. MATERIAL: STAINLESS STEEL

SLOT SIZE:_0.020 _INCHES

LENGTHie__ 5 . FEET

FILTER PACK

MATERIAL: MONTEREY SAND NO- 3

DIAMETER: 12 INCHES

CAP
BOREHOLE

DIAMETER:___12 INCHES

BCL

Source:

BCL ASSOCIATES, INC.

ARMCO INC.
ROYAL BLVD. B=17

PIEZOMETER CONSTRUCTION|.

| Tlitle:

/)

FIGURE A-B
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§ @a BCL ASSOCIATES, INC BORING LOG AND
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T SAMPLING RECORD AGE 4 O
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% PROJECT MAME o ral
PROJECT NUMBER 8s-223 BORING DESIGNATION B-20
% BORING . DATE DATE
g B oN sw - (et oF warT fuepeaty o ARTEp -'3-3% Dhsuep & /3-0¢
: . COMPLETION HUMBER OF
 DRILLER  gobk Juting S~c- DEPTH (FT) &5 SALPLES
28" wod e
DRILLING . WATER )
EQUIPMENT 4. Dar/l 6.6/ At 5'&1%"31'1%’&' pepTH (BT) = 58
DIAMETER ABD TYPE &7 BUySe - Priad a8 X T Vi iy b S0l sessoSsdD
: ~ LoGGED BY . X o .
% OF WELL CASING ;- Oémmen(wel) ot darte | pln pasirsp carmivsi 0NV
| th & bl
¥ w
é B f" DESCRIPTION gAMPLENO. |8 | & REMARKS
I O st i .
yI iy 8P . ppersTved e TR X
- B A A 1. 1
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- oD - Lo @"’A‘Np.ﬂv-af =11%
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B8CL ASSOCIATES, INC.
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BORING LOG AND
SAMPLING RECORD

PAGE ; OF r.!

PROJECT NAME fovey ]
PROJECT NUMBER as 323 BORING DESIGNATION B-20
BORIKG ' DATE DATE
LOCATION S (0843 o) wart feorsery ETARTED & /3 .¥- FINISHED G -13.2¢
i
) . COMPLETION - HUMBER 8
DRILLER  [Jeyuin: pacwvy smc- DEPTH (FT) 68 SampLES |
palLLING | wavea thdinadnd
EQUIPMENT A el 667 ih%"él%?,'.‘. DEPTH (FT) = s3°

DIAMETER AND TYPE
OF WELL CASIKG

6" Piiar deik

LOGGED BY Lod. Lo re-

LTt D COf o0 ATCE P T oLt

727 Asamwaal tusarl )

FoOA Dalbhn G ougran g, my,‘_'

DEPTH
(FEET)

&

DESCRIPTION

SAMPLE WO.

DATE

TIME

REMARKS l

2
¥
.

Sovelu) 0LIECST ¥A). Foa& 7O

Y Fimd CUia~ 3o . po Il 319V

C \@orm  2Omadh |
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PROTECTIVE CASING

WITH LOCKING CAP

MEAN
2.8° BEA LEVEL:31.8901

VENTED WELL CAP

80°

85°

TYPE: 2° STAINLESS STEEL

— GROYND
SRR SURFACE

DIAMETER OF
SURFACE SEAL:

2°
B RS

MATERIAL:
CONCRETE
ANNULAR SPACE
FILL: CEMENT GROUT

SEAL:

WELL CASING
MATERIAL: STAINLESS STEEL

DIAMETER: 2 INCHES
LENGTH: 89 FEET

SEAL
MATERIAL{BENTONITE PELLET
58°

SCREEN

MATERIAL: STAINLESS STEEL

SLOT SIZE:_0.020 _INCHES

LENGTH: .. 5 FEET

FILTER PACK

MATERIAL: MONTEREY SAND NO

DIAMETER: 12 INCHES

CAP
BOREHOLE

DIAMETER: ___ 12 INCHES

.

: 1 Sourcae:
BCL‘ BCL ASSOCIATES, INC.

- Title: ARMCO INC.
' ROYAL BLVD. B-20

PIEZOMETER CONSTRUCTION

FIGURE A-8
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as SAMPLING RECORD PAGE £ OF 7 =

PROJECT NAME __florat
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BORING ' DAYE
LOCATION §88 PAupcor Boxr paspesvry STARTED &-/7.5C DA eneD 6-73-1-
. COMBPLETION .
DRBILLER 657{.3 . . DEPTH (FT) 8¢ :2@252'0' —
BRILLING . .
Daill [B-Cl p-5.8 . ELEVATION WATER =0’
ZOUIPHENT e A . AND BATURS DEPTH (FT) al
DIAMETER AND TYPE GCY PriaV solom
©F WELL CABING J20 warte Aade—as . LOGGED BY £50.4an, .
&
"]
=l s
DESCRIPTION gawpteno. |a | & REMARKS
S'A Sanpies OLive pattans (255 %) C lasene SRuarf |
Scry PIAE Samad . Jap .
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AY
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SAMPLING RECORD
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PROJECT NAME toyat
PROJECT NUMBER 8- 393 BORING DESIGNATION B-23
AING DATE DATE
thATION S ¢ Cosmee oy £337v Prorievy . STARTED 6-/3.4. FIMIBHED 6 /3
COMPLETION HUMBER OF
DRILLER  Beytk - DEPTH (FT) ©OF 8AMPLES —
DRILLING ) p WATER =
EQUIPMENT 4-2eil 8.6/ w5 p . AN DEPTH (PT)
DIAMETER AND TYPE &7 J.lov sbwi@ P Y ==
OF WELL CABING 110 wen (s y LOGOED BY £oo./a2y |pmee Airsry Caver
E -~ .
™
s u 4 \ =l
aw 5“,’ DESCRIPTION SAMPLE NO. | & | © REMARKS
Xy . Sana B ) Odive (T y ) .
Aorsveogs T 7 &&“ —t
¢
o Jamrd as P2 Bl
. claome Se— |7
<y A faunro aa A;bbfi.'/}“’»‘f°’.'+
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PROTECTIVE CASING

WITH LOCKING CAP

MEAN
BEA LEVEL:23.777

VENTED WELL CAP

TYPS: 2° STAINLESS STEEL

es’
e8*

“"ﬂr"’T

10

. .
80 NN

— GROUND
: SURFACE

DIAMETER OF
SURFACE SEAL:
2'

P e

MATERIAL:
_COMCRETE

ANMNULAR SPACE
FILL; __ CEMENT GROUT

SEAL:

WELL CASING
MATERIAL: STAINLESS STEEL

DIAMETER:__..2 INCHES
LENGTH: . 85 ___ _FEET

SEAL
MATERIAL: BENTONITE PELLETS
55°

SCREEN

MATERIAL: STAINLESS STEEL

SLOT SIZE:_0.020 INCHES

LENGTH: 5 . FEET

FILTER PACK

MATERIAL: MONTEREY SAND NO. 3

DIAMETER: 12 INCHES

CAP
BOREHOLE

DIAMETER:___12 INCHES

(bt - —

4 e W Mo vgmees Tt

“;‘m%mﬁﬂﬁﬂnﬁﬁn‘ﬁﬂﬂqn mmy wowd) milD mewe  md

Source:

BCL ASSOCIATES, INC.

| Title: ARMCO INC.
‘ ROYAL BLVD. B-23 :
'PIEZOMETER CONSTRUCTION|

FIGURE A-10
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PROJECT NAME

PROJECT NUMBER 8y 272

BORING LOG AND
as SAMPLING RECORD

PAGEL OF “ o

BORING DESIGNATION 8-26

BORIWG

LOCATION NE - Corandos Fair Pespre7y. .

DATE »
STARTED & -/¢-8¢e

DATE v
FINIBHED C-7/6 -8+«

-] 4 Sfamdw ) oOl/es 7£//ow/57 ‘/l >
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DRILLER Loyt BEPTH (FT) és BAMPLES -
DRILLING . ' WAYER
EQUIPMENTY WN.De/) DB-Cs. A5 a. 2%‘%VDA::’?J"“ DERPTH (FT) 4
DIAKMETER AND TYPE G Aueed. Pulor wei& 79 o609y /%i-cwag p 2
OF WELL CASING /27 wenedsanan LOGGED BY Ze.fpn, . g cmgs e
— =
= & w
ad -1 8
8L f DESCRIPTION saMpLENO. |5 | = REMARKS
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PROJECT NAME

BORING LOG AND

SAMPLING RECORD

z=7sl
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as-1v%13
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aoRING )

‘ DATE
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beyeik DEBTH (FY) &5 BAMPLES -
DRILLING

. ; - &/, . . ELEVATION WATER

EQUIPMERT . pev/f. B-6/- -5 a ARD DATUM DEPTH (FT) ’
DIAMETER AND TVPE G Avguw ¢rier auca)

OF WELL CASING

72" QuedR [iv . @owsadD) .

LOGQOED BY Lop.dors
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8s’

PROTECTIVE CASING

—

EELY 122.35¢9

WITH LOCKING CAp

VENTEZD WELL cap
TYPE: 2" STamLgss STEE .

ROUND
SURFACE

DIAMETER OF
SURFACE SEAL:.

20
MATERIAL:

CONCRETE
[t AL
ARNULAR SPACE
FILL: CEMENT GROUT

SEAL:

WELL CASINg
MATER'AL: STAINLESS STEEL
DIAMETER:_ 2 INCHES

LENGTH: 60 FEET

SEAL-

O, MATERIAL: BENTONITE peLLETE
58°

SCREEN

MATER]AL: STA'NLESS STEEL
SLOT SIZE: 0.020 INCHES
LENGTH: 5 FEET
FILTER pack

MATERIAL: MONTEREY Sanp NO. 3

DIAMETER: 12 INCHES
CAp

BOREHOLE

DIAMETER: 5 INCHES

PR EERC  pEEN  BEEST

BCL ASSOCIATES, INC.

I Title:

PIEZOMET

ARMCO INC.
ROYAL BLvD. B-26

TER CONSTRUCTION

I

FIGURE A-12 =
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LITHLOGIC LOG

Well N, §

G't:g" . pesceiption of pagerisls

Clay, siley, dark brova and grey, some sand
few gravel, oottled, slighely dasp. seieky

' ," ] CLay Clay, silty, dark grey-brown. slightly saudy.
. moderately firm, slightly dsmpo stieky

| o B
' , ————4 CLAY Clay, sile and sacd mixturas, gradacional,

) ————f SILT {ntecbeds, grey-yallow brown, blue grey

y 1 &

‘[ e SAND

i 1S 1= ===

i =1 SILT silt, sandy, grey-blua gtey, very fine sand,
"___.-.‘_,'.. =edium asounts of clay

| S
g . 25 == cLaY Clay, siley., brown, gradational clay, sile and
‘ : ’ el sand layers, scicky

E' IR pgrpeg

‘ -_ = A ~ Grading sandier

ﬁ 35 {=~.= = 7

:. :: = saND jand, silty, light brown-vellow brown, abundant

thin shell fragments

e o

N PR TS
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E caph
g Depth Grapnic peseription of Raterlals

i Log
51 e : .
-__._ _: CLAY Clay, siley, browmn, atmndan: !im eand, some eile,
) e slighcly seicky
E As P it
gr = = =- SILE stit, organic. blue-green, moceled yeliow and tust
] brown, sose very Line sand, traces of organics
. = \
i 50 {0t
I B
| Ptk
’ - 55 4= —,‘ =] SAND sand, silty, very fine sand with moderate amounts

of silt, brown=mottled blue grey and yellow brown,

e

thin sile and clay interbeds

’ Rl o

60 = —==1 SILT 5ilt, brown, with Clay and £ine sand, traces of
i [ = "2 organice
. - —.—1 SILT stle, clavey, blue grev = mottled rust brovn,
E PR~ with large amounts of very fine sand, slighcly
‘ - = lac
70 === si{lt tnterbeds, rust brown, plastic, sticky,
L = also silty sand interbeds, blue grey
78 4w = = ]
e CLAY Clay, silty, brown, moderate amounts of very
- fine sand
——— Sile interbeds, clayey, brown and thin intaerbeds
a0 |— --z of sand, grey, medium grained

'
I
|
|
|
Eﬁi

FIGURE A-13 CON.

i s s
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P
|
iw

[Qe Y]

119

ts

a—

Wbl mp, ¢
Oepth Gr:::l; ’ Descriprion of magerials
e 2D Sand, poorly sracec. sedium gralned. gra2caes of
S wood, faintly lencicuisz, <firm

S Claver, Sew siit interbeds (307 clay and sile)

2 .
SARD sind <ith silt and zlar {zcerbeds. brown, light

- = srev bdrown, mccerize wouwics of clay ia sand,

et Zrew claver silz inzerbeds, verr fine = fine sand,

sticky

e =] 3ILT sile, sandv and claver, light grev browm, very
—] ‘ine - Iine <and, ~ome ciayv interbeds, very sticky
—— ] Clavev, thinlv luminaced, damp

l 12N

- FIGURE A-13 CONT.

oo
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LEITHLOGEC Loe

Description of Raterlals

Blue grey <nd brown sile, medium Jmount of very
fine sand, taint laminaciouns, Bicaceauss.local
4=6" browas siley clay laver, damp

damp

- Thin blue silt layer
” it
18 125 = CLAY Clay, stley, biue-grey to brown, large .mounts
‘ :':-;_ = of silz, few pods of very fine sand, very firm,

Broun to light browm

130

""" - sandy silc layers

”‘ I-‘_u _ M‘:
Hign
il
IR
el ) !

135

Grev-green, abundant shells, large amounts very
fine sand

|
{
i
i

A
—

Sand, zrev-green, very {ine grained, moderate
amounts of 3icaceous sile, damp

) J,

207 <ilc and clay lavers, blue-grey vith shells

L

165 oot

150

155 Brown clay layers, brown sandy silt layers,

30-40% silt and clay

160 - - -

FIGURE A-13 CONT.
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Description of Raterials

|
165

l : 170

175

i .

180

185

190

195

200

j DR
e
e

A

3
|
i
!
]

.......

A

A

&0-65% sile snd clay beds

Less clav, silty, very fine sind, shells, tew
browvn clay beds

{zcresse in clayv cortent, 30-35%, fewer shella

some brown sandy silt ind clavey sile interbeds,
prizarily blue-grey, very fine to fine grained
sand, wood fragments, local shell beds

.Dark grey browan silty sand, very fine grained,
large amounts of sile

Tocal depth at 198.5 feet

e e 3 y ek < i

FIGURE A-13 CONT.
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P

LOCPABLE PROVECYOVE
COvER

€Lgv. 26.0 FRQEY
' 1" PYC SCH 80 % %
BLANK CASING / ‘
SMPLING/SCUNDII‘G\/ 4 12° STEEL CONDUCTOR
Pive P~ L/ CASING
16 ?/ Z
K // 113" BCREHOLE
/.
. Q
/’/ // -
L {1 L7 6 SCy4 80 PVC BLANK CASING °
4 y/_ FLUSH THREADED JOINTS
=1 //
4 % 12 SACK CEMENT SLURRY
. / ) /‘/ .
To3 SF asurTaas @ :
2 m7 .
135 . BEXTCNITE PELLET SEAL
137
14l 3077w 3F aLliTa®s : 6-1L CRYSTAL SILICA SAND
RIL-3 SC= 30 TASING ) r”’——f__—
:;‘.::;c" SL3TS 1 6" PYC SCH 80 CASING
FLUSH TRBERSED .SISNTS 32 " 120 2.040" SLOTS/FT
: FLUSH THREADED JOINTS
190 i :
197

e pYC THAEADED CAPS

NOTE: Centralizers at 29, 83, 140, and 190 foot depths.

MONITORING WELL MW-12D
CONSTRUCTION DETAILS
NOY TO SCALE

LeROY CRAKDALL AND ASSTES

FIGURE A 14

(e I ]
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slight to moderate azounts of fine sand,

Depth Grtg:ic pescripeion of Raterials - -
CLAY Clay, dack grey-browa, fira, slighely demp
[ ; o
—— CLAY Clay, silty. blua-grey, slighe smounts of f£ine
I? = sand, organiec odot, seicky
'-' 10 i==—=
———q CLAY Clay, silty. sandy. dark brown, moderate amounts
. - sand in brown-yellow browa silt bads, slighely
[. . = .= dasp
‘ 15 === SILT silg, sandy. clavey. blue grey. lasinated,

:0 -..- .« > sm

So)

25

m——

-} SILT

g

hl.‘

!
W

il

L B o
ity
ity

35

40

organic odor, scicky

6" thick, blue-grey siley clay, stiff, stroag
organic odot.

local increase in sand content

Brown clay incerbeds

3ilt, clavey, brown, atcaceous, clay lhcc:bedn.
moderate amounts of very fine sand -

Loca! grey clay beds

TR - (R o -+ R
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e - 4

- —

_—

LITHLOGIC 108

Depth G':g:i‘ S Dsscription of Haterlals.
45 == 4 ] . . :
CLAY Clay, sfley, lighe brown, sediff \
——== =|SILT stle, sindy, yellow=rust brown, moderate=large
50 4 =T asounes very fine sand, sile interbeds
i SAY sand, silty, brown-yellow brown, fine sand,
R moderate amount of silt b
55 4. - - ' ' T e S
=== }SILT : stle, clayey, brown=yellow browi, moderate
- azounts of very fine sand
60 4- .- - |SAND saad, very {ine grained
—= = =1SILT sile, clavey, brown and grey, some very fine sand
s = woderste-large amounts of very fine sand, micaceous. |
—_ = organic odor
I~ = = ’
65 t—==d )
21 SAND sand, silty, 6" layer
"= =] SILT silc, clayey, sandy, browm-yellow brown, abundant .
70 2 e small shell fragments
————— CLAY Clay, silty, brown and rust brown, some very fine
sand :
- —~=JSILT sile, clayey, blue-grey, traces of organics
715 4= == I ' : :
CLAY Clay, silty, grey and browm, eoderately sciff
SAND sand, brown, very {ine to {ine grained
80

FIGURE A-15 CONT
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LETIRCBIC OB

Graphic

pescription of Raterials

SILT

100‘ .' ‘- . . .
—===7 sur
xi’, 2 == <] sam
== SILT

10s4=="~=

e

|l §1 it
l‘ " i

1104="—_

1154._.... .

......

120

Loecal eile bede

Coarse grained sand. pebbly

silt, brown, micacecus, slightly dcmp
sand, clayey, very fine grained

S$ilt, agrev with moderate amounts very £ine sand

sand, silty, grey-green, verv fine-fine grained.
moderate amounts silt, some clay

silt, sandy, grey green, large amounts of very
fine grained sand

Sporadic shell layers ‘ :

Sile, clavey, grey-green, few shells, less sand

FIGURE A-15 CONT
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s meswmm g - Sy s

fr—— )

L8 THLOGEC LOG

- well Wo. 2
Depth G":::" pescription of Hoterials
s £220]
— = =-=1 SILT silg, clayey, grey and brown, rust coloved streaks,
— TR some very Zine sand, ¢4rm, slightly sticky
130 4 ""m
135 2 ==3
= SAND 3and. silty, grey-green, vellow=brown seraaks
- CLAY Clay, sandy. grey and brown, firm, sticky thin
= stlev clay interbeds )
140 = = shell bed, rust brown, siley sand
sandy, grey and brown
- __’_'__'__' SAND sand, clavey, blue grey to olive grey, dull
o vellow sctreaks, poderate amounts of clay and
g silt beds, micaceous
OR EEEEE
150 ) e SAND sand, some clay and silt, blue grey
1ss 4o
== = shell bed in blue-grey silty saed
Grading to clayey sand
160

FIGURE A-15 CONT
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Ve miB e oW L

LITHLOGEC Los

Oepth G':g:" . oé:crloclon of Raterlals
-;_:-:-: SILT Silt, clavey, olive brown, rusty streaks, vome
S very fine sand ’ :
SAND sand, siley
loy —=="=—7 SILT sile, clavey, blue-grey rust vellow=brown, moceled,
g s= =S sone very fine sand, few shells, organice
o - e e
; -
: = — =
l‘ 170 4 = o of
SILT s{le, sandy, blue-grey, yellow-brown mottling,
{ LRI soderate o large amounts of very fine sand
| 15y .
SAN Sand, clavev and siley, grey-brown, very fine
"x' ==t sand, socerate to large smounts of silet with
i ! clay
n : 180 ===
I .
- 185 4 : .
ﬂ e Mixtures vary, primarily very fine sand
a 190 4. .
1 i
|1
lll 19s 477 7
” o Total depth at 197 feet
l mo
\
|
l‘ FIGURE A-15 CONT.
- v it A naiees e g - —

. - "y = Aufdn
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ELEV. 32.°% fElT
rl 0 P = 7
NN NV |
[ ) ;\ t §/ _— 12* STEEL COMDUCTOR
| ZNIN Né CASING
* NN N
. 7 '
-‘ y pyc SCH 80 §§ N §/’/"8‘ BOREKOLE
. SOUNDING/SAMPLING /AN N \/
l | PIPE é? N \/
NN N
o /§ N k//s'- SCH B0 PVC BLANK CASING
H ﬁ\ N\ N Z FLUSH THREADED JOINTS
| /\ N /<§
L) ENIN S/
’ 2% § §; 18 SACK CEMENT SLURRY
r] l . \\ \ B\
| ZNIN N
- & AN
P 8 TOP OF AGUITARD NN N
4 13 ' /§ N N
1 2NN GENTONITE PELLET SEAL
‘, o - 6-1k CRYSTAL SILICA SAND
t B 1 PuC SCH 80 CASING
& PVC SCH BO CASING
- 0.0LO"* SLOTS € D reIFT.
I' N AL TEOED 01T L e s
¢ 188 : . Ja———— 113" THREADED CAPS
g‘ 198.5 — PVC THREACED CAPS
1 %
l '1 NOTE: Centralizers at approximately 30, g0, 140, and 189 foot depths.
¥
[ MONITORING WELL MW-13D
® CONSTRUCTlON DETAILS
Y NOT TO SCALE

LeROY CRAMDALL AND ABSCCIATES 1
s

~ FIGURE A-16
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3 S
¥ DESCRIPTION ol 5% £e REMARKS
~ S & 23 =]

Z =l EQ [=§-4

Very dense. mo'st, brown, SiLTY fine greined
FRANT (SV] wiit she'i fregments (contlnued).

F (M), stc=s

mcisi, olive brown, CLAYEY SILT
ror. oxide?), snicaceous with
sond lens, sheli frogments.

.o
4

Very dengs, mois!, red—brown, SiLTY fine

45] gretned SAND {sm).

==Y
ES

He-d. meisi, oive brown, CLAYEY SiLT (ML)
micaceous. stcins (fron oxide?).

1><]

>

+ riorz,

604

brow- ST CL&

. i

m'cczeses, sicns {irsr exide’).
b

"’
[RITN

<

(]

[><

>

L arey—brown. CLAY (S0

I =<1 <

| I

72

50

S0

8d

(§}
-

r

o,

h

-t

Trace of free water.

Free wcler on scmpled

O M=
”1(\

o

T

WL ANFL - LONT L TaA

FIGURE A-17
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iz WeLL va | o= :
3 DESCRIPTION Aol wg ] ™ | ES REMARKS
= tos | 31825 ] e | 53 ‘

Very derse. rrcitt i3 wel grey—brown, fre
grainas SAND (SP-SH) wih ite sik, sicte
(iron oaid=2?)

854

17ARS 50, 0

1 18A1 00/
1 1192100/ 0O (1510
1 19A}5g1 00/ 1555

5
100/
205 4

Bozito™ of Jcrng ol 94.7 tecl.

Netes:
3. Baring wzs Zriliec wir c Moble crl, 2-67,
: stside diemetor molicw Siem

S CONT. LOG OF BORMNG  P3 if _‘”'
[ T —

|
|
|
l
l
|

W DD AP D T SONSU AN

FIGURE A-17 CONT.
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e— e waaTAmD “Comternd IR T—

-

|

o

SAHFLE INWMER

BATER LEVEL

SYJ4BOLS

BORING DA-1A

DATE DAILLED:  9/6-29/88

SURFACE ELEVATION 30 feet esld {est.]

LIVHELOGIE BESCRIPYIEY

?:? LF Langfill Waterial
?§?
???
10 E§§
?;
§§§
?§?
73
20+ 5
E ???
= ???
E ?§? -
?§§
30 ?$§
??§
?J
]
40 £ No core recovery
50

econlogy and snvironment, 1inc.

DEL AMO ESI

TORRANCE, CA

i
j

FIGURE A-18
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BORING DA-1A

o

Continued...

i =

i B %)

BB ~
. {
| «

i E |2 ?
! = E*S'GIOLS LITHELEGIC GESCRIPTIER :
i 50—~—22 : '
!

1

i

I

1

DA-B-3] 46.49 E

!

|

i ‘
] g v s

|

|

#. -greenish-gray s1lt. 80% silt, 15% clay, S% Hné sand,
soft. moist, with lt. gray lenses |

Pyt Dom - yellowish-red silt, 80% silt. 15% clay, 5% f. sang,
iirfl L4 sand. soft, moist, alternating lenses of yellowish-red and
Py =i brownish-yellow silt

i 8L - greenish-gray silt, 80X silt, 15% clay, 5% t. sang,
;— suft m01st, with 1t. gray lenses
i
!
;
|
!
1
]

LML

3

- @od. brown silt. B0 silt, 15% ¢. sand, S% clay,
» ‘g sa‘t so1st., with 1t. gray lenses

“a - greenish-gray silt, BOX silt, %5% f. sand. daep. ;
dense. with regdish-broen lenses : ’

t

70

45.75 O

DEPTH W FEET

> C * @ - greenish-gray lean clay and clay-silt, 90% clay, 0% !

s "\ silt, med.-stiff. dry, homog.

SP - greenish-gray sand, postly graced. 90% f.sand, 10%

. { Silt, loose, moist, homog., 1t. oxidation bands

i \-9' - greenish-gray sand, poorly graded, 75% f. sand, 20%

{ med. sand, 5% silt, loose. wet, hoscg.. lt. oxidation bands
SP - Brownish-yellow sand, poorly graded, 70% f. sand., 25%
megium sand, 5X silt, loose. wet, homog., micac., with 1t. s
oxication bands o :

\-5) - 1t. grenish-gray sand, poorly graded., 70% f. sand, .
251 =ediuz sand, 5% silt, loose. wet, homog., ®icaceous

| \53 - greenish-gray sand, poorly graded, B5% f. sand, 10%
i 10% silt, 5% clay, loose, wet, homog., micaceous

80

46. 43

90

DEL. AMO ESI l
ecology and anvironmant. inc. ) TORRANCE., CA

|
FIGURE A-18 CONT.
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>

ﬁ_!!!ﬂ

DEPTH M FEET

BORING DA-1A

Continued...

E »
: ;
S g "y
& = |=:SYmsoLS LITHOLOGIC DESCRIPTION
100t
bas-as| 48.75 (@I -sp; P - greenish-gray sand. poorly graded. 75% t. sand, 45%
. i med. sand, 5% silt, 5% clay. loose, wet, homog., Bicaceous,
>imm shell frags., amildly reactive
140
i
: !
1204

130

140

l

sc|

|
} smr\_

E SPi

|

150

ecology and enviraonmant,

SC - greenish-gray clayey sand with gravel, 60% f. sand,
25% clay, 10% med. sand, 5% gravel, loose, molst, ®icac..

stratified shell frags.

(>tm=m), strong HC1 reaction

€4 - greenish-gray silty sand with clay, 50% silt, 25% t.
sand, 25% clay, loose, moist, stratified, micac., scme gxida.

4 - greenish-gray silty sand. 60% f. sand, 30% silt, 1cs

clay,

loose, wet, homog., shell frags. {ima-icm), HCl reac.

SP - greenish-gray sand, poorly graded, 60X f. sang, 20%
silt, 10% med. sand, i0% clay, loose, wet, homogeneogus

sand, 40% silt and clay.

inc.

-5 - greenish-gray sand, poorly graded, 60% sed. sand, ice
f.

loose, moist, hosogenous

DEL AMO ESI
TORRANCE. CA

FIGURE A-18 CONT.
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-i

(= )

oo Slas

kand

kil

3

’

fomad

DEPTH T FEET

-

B A

Sad

S0

BORING DA-1A

Coantinued...

BATER LEVEL

BAT SAWPLES

SAWPLE IRRIER

SYHBOLS . LITHOLOGIC DESCAIPTIES
150

> - greenish-gray sand, poorly graded, 70 to 75% f. sand,
15 to 20% clay and silt, loose, wet, homog., sicac., 40-15%
shell frags.. strong HCl reaction, seall clay lenses

%4 - greenish-~gray sand. poorly graded, 70% f. sand, 20%

silt, $0% clay. loose, moist, micsc.. %/ brownish-red Oxid.
lenses 4ss thick, weak HC1 resction

s —— - ——— i ——— " st o ot =&

11SM

160+

]
|
]
!

> DN RRCSROPEINS S SCIOSEIEIC

- ff SP € -~ greenish-gray sand, poorly graded, 70% f. to v. fine
-] sand, 10X med. sand, 15% silt, 5% clay, loose, moist. hosmog..
—\-sone shell frageents {>iea), wk. HC] reaction

SP - greenish-gray sand, poeorly graded, 50% med. sand, 40% §
f. sand, 10% clay and silt, loose, wet, strat.,15-30% shells!
—\-SP - greenish-gray sand, poorly graded. 70% med. sand, 15% f

c. sand, 10% f. sand, 5% clay and silt. loose, wet, hom®og.., .
|icaceous ‘

170

180

SP - plive-gray to dark gray sand, poorly graded, 85% f. i
sand, 10% silt, 5% clay, loose, moist, homog., eicac., shell

1304 el SP
el trags. ince. with depth i

200

DEL. AMO ESI
ecology and environment., inc. TORRANCE., CA

FIGURE A-18 CONT
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SAMPLE CRIBER

EATER LEVEL

BAT SAIFLES

BORING DA-1A

Continued...

SYHE0LS LITHELOGIEC DESERIPTIOA

200 {SP

210 o
T Tsm 4 - dark gray silty sand, 60% f. sand. 10% v. fine sand,
L 10% clay, 20% silt. loose, moist, homeg.. Bicac., HCl reac.
S SP S - olive to dark gray sand, poorly graded, 85% f. sand

b {:j:' 10% silt, 5% clay, loose, moist, homog., &icac.

:t:::::SP §P - dark gray sand. poorly graded, 70% ¢. sand. 20% eed.
o | sand. 5% f. sand, 5% silt and tlay. loose, moist, homog..
o H | shell frags., weak HCl reaction

220- 24 (57

Shell #=sh - 60% shell material (imm-ice), 20% c. sand.

ML

20% med. sand. loose. wet, homog., gastropods. pelecypods,
"‘\'\_and echnigeres '

WL - olive to dark gray silt, 70K silt, 20% clay, $0% f. |
sand, soft, moist. with 2mm lenses sed. and c. sand, S% !

shell frags., weak HCl reaction

1@ - olive to dark gray silt with sand, 70% clayey silt,
firm, 30% sang; alternating silt and sand layers (2-10cm)
®oist, silts are micac., contain shell frags., wk. HCl reac. |

SP - dark gray sand. poorly graded. 45% med. sand, 45% f.

and silt [>{mm) layers, eicac., weak HCl reaction

M. - dark gray silt, 75% silt, 15% clay, $0% v. f. sand,

)
sand, 10% silt, soft, moist, interbedded w/ ¢. sand (<d4em} i
1
!
i
|
§
! firs, moist, homog., @micac., weak HC]l reaction :

230
] -ysP
240 Eﬁ ]
_ T
ays
7
/]
250 /,11‘

CHy - - dark gray fat clay, 95% clay. 5% silt, hard,

Bo15t, highly plastic. homog., s). micaceous, wk. HCl reac.y

ecology and environment. inc.

DEL AMO ESI |
TORRANCE. CA |
]

FIGURE A-18 CONT
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— =3 T

— i —

e r ———— - m—— ¢ —— e by

BORING DA-1A

Continued...

o] e v
-
E |- !
§ = |SisveeoLs LITHOLOSIC DESCAIPTIOH !
250 4—2 i
7k |
1
% |
/ 1
% !
L No core recovery {
2560~ i
1
- |
I l T #@ - ok. gray silt. 60% silt, 40% clay. firm, moist. homog \
270 \ i |
: i
E .l'l.‘.wsp. &P - glive gray sand, peorly graded, 7%% c¢. sand, 0% sed. !
+, - 5and, 10% f. sand. 5% silt and clay. soft. wet., homog., some!
[ 4 ~{GW i\ grave) {2am-5n8), calcaregus clay concretions, wk. HCl react)
" -.:sp\\ \ & - olive-gray gravel, well graded, 60% gravel (i-2cs), !
. 20% ¢. sand, 0% f. sand. 5% med. sand, 5% silt and clay. l
280 g ) loose, wet, shell frag. (4-5ms). st. HCl reactlon ‘
. '.: SP - greenish-gray sand, poorly graded, 60% c¢. sand. 15% '
o} 17 v. coarse sand, 10% med. sand, 10% f. sand, 5% silt and clay.
- ! some gravel, loose, wet, homog.. wk. HCl reaction |
i
A ‘:spl' €p - greenish-gray sand. poorly graded, 70% smed. sand, 20% '
: \ ¢ sand, 5% c. sand, 5% clay and silt. soft, moist, homog.. ‘
: ] ‘ picaceous and pyritic ;
i 280 i A i
| N ! &b - greenish-gray sand, §0% c. sand, 20% v. c. sand, 10% ;
! ISP Kuea. sand, 5% f. sand. 5% clay and silt, soft, moist. hoeog. |
i : \ € - glive gray sand, poorly graded. BOX med. sand, 5% t. g
i 1 | sand, 5% silt and clay, moist, weak HCl reaction ’ i ‘%
l — SF: €D - greenish-gray sand. poorly graded, 80% f. sand. {5% | f
| S |  med. sand. 5% clay and silt, moist, homog., Bicac.. wk. Hel | i
b 300 e j ;
| i
!
‘ |
‘ |
DEL. AMD ESI |
ecology and environment. inc. TORRANCE, CA Jl

FIGURE A-18 CONT.

BOE-C6-0184849




-

Cnmele,  Nusmsh,  Edadl,

SAFLE (ARBER

300

UATER LEVEL

BAT SAPLES

SYHBGLS

BORING DA-1A

Continued...

LITHILOGIC DESERIPTIEH

340

DA1-B2
320

BEPTH IN FEET

330+

3404

350

§6.18

el{SP

ecology and environment. inc.

€4 - greenish-gray sand. poorly gradad, 208 v. £. sand,
10% c. sand. 30% med. sand, 10% t. sand, 5% silt and clay,
5% gravel [9me), loose. moist, stratified

No core recovery

Alternating layers {{-3 ft) of tine and medius sand
€p . greenish-gray sand, B5% f. sand, 10% med. sand, 5%
5% clay and silt, loose, @oist, homog.
$® - greenish-gray sand, BS% sed. sand, 10% f. sand, 5%
silt and clay, loose, msoist, homog.

DEL AMO ESI
TORRANCE. CA

|

FIGURE A-18 CONT. i

!
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e

. ma—

—t — st b mein e an

pEPTH TN FEET

350

SAKPLE RRMER

YATER LEVERL

BAT SAIERLES

SYKBOLS

BORING DA-1A |

Continued...

o

LITHOLBGIC BESENIPTION

360

370+

380

3904

400

aecology and environaent. 1inc.

ML

(//cz.

T

I ML

-:1{SP

g - gray silt, B5% silt. 0% f. sand, 5% clay, hard, dry,
laminated. micac.., wesk HCl reaction . !

Alternating layers {2-4 ft) of fine snd mediua sand |
&p - gray sand. poorly graded. B5-90% f. sand, 10-15% :
silt and clay. loose. @oist, homog.. micac.. shell frags.
SP - gray sand. poorly graded, 83X eed. sand, 10% f.
sand, 5% silt and clay. loose. moist, homog.. micac, shell
frags. :

I
i

S8 - olive gray silty sand, 65% f. sand, 30% silt, 5% clay
poist, hard, interbedded sands and silts, eicac., HC1 reac.

1B - gray silt, 85% silt. 10% clay, 5% f. sand, hard,
moist. interbedded sand, silts. and clays, slcac., shell
trags.

L - gray clay, 85% clay. 15% silt, dry, hard, homog.,
k. HCl reaction, some shell frags. [(.25cs)

S - olive gray sand, poorly graded, B5% med. sand, 10% f.
sand, 5% clay and silt, sott, mpist, homog.

Sp - gray sand, poorly graded, B5% f. sand, {0% sed. sand,
5% silt and clay. loose. moist, micac., homog., shell frags.

W - olive gray silt, 90X silt, 5X clay, 5% f. sand, hard,
poist. homogeneous, shell frags.

SP - gray sand, poorly graded, g8s% f. sand, 10% med. sand,
52 silt andg clay, soft. moist, sicac., homog.

Tetal Desth ef Berehelas = 38 feet
f 8AT sample collected from DA-1A
3AT sample attempted. but not collected from DA-1A |
{ BAT sample collected *rom DA-1C
BAT sample atteepted. but not collected fros DA-IC

DEL. AMO ESIT
TORRANCE. CA

FIGURE A- T8 CONT
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/§

1

A

_Y toe OF SCREEN

}4,____,_._,.. e e e

BASE OF SCREEN

Y

@ 12.114 DtA =

NOTE LANDFILL MATERIAL ENCOUNTERED FRAOM 0 TO 2% FEET

SYEEL TRAFFIC BOX WITH SCREW.DOWN COVER

CONCRETE ]

pvec PROTECTIVE WELL CAP

-

CEMENT/BENTONITE OROUT

18.4CH DIAMETER STEEL CONDUCTOR CASING

28-INCH DIAMETER BOREHOLE

& §.CH DIAMETER SDR.7 PVC CASING

12-INCH DIAMETER BOREWOLE

e+ e———— .t ® *

CENTRALIZER

CEMENT-BENTONITE GROUT i i

FINE SILICA SAND

vo.FOOT STAINLESS STEEL (304) BLANR CASING,
6.INCH DIAMETER

12120 SHICA SAND .

e.INCH DIAMETER WIRE WRAP STAINLESS STEE. [
(306} WELL SCREEN WITH 02INCn SLOT H

g Bt e b

3-FOOT STAIMLESS STEEL (304} SEQIMENT TRAP

éo

CEMENT 'BEMTONITE GROUT PLUG

NOT 7O SCALE

ecology and snvironment inc

i

MONITOR WELL SCHEMATIC DIAGRAM : DA-18

DEL AMO SITE
TORRANCE. CALFORNIA

FIGURE A-19
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LoG OF WELL No._ Y06 (£
N

T0 iCI—AIIIFKZATIONO"MA‘I’IRIALS FROM J0 x CLABBIFICATION OF MATEAIALS h“ o #
{

124 %__“c‘_g.m.y_)ﬂfﬁ w |"W Ve
Arouin ¢0A/s ML_——_JMMM

) catibe nodale, tn 'Wﬂ?_mmd
$rt hard scatlered stros ssze Sbell Lragmants. A4

f/lmpnf; Dn/y ftu jdl%gﬁmjr

15 ;Sandy_ab.ye*wlﬁ%————————ﬁm—w ; REAAy <3

20% medive grined __iLj___,:.nA,_ﬁu_t_mmm,_. ' £

! wredl sected [ng V/17/%1 Ca..rxz ;
s 19 Siiry mf,_aﬁm_hmm_——_——nﬁm-gmy._w i Ectu =]
wir'th reat ﬁrawg Al Mr ‘i‘:
__abaut Sy’ ; — ela yy—alire “un'th eninule | :

A
r_____________zfm_,g_‘&mr._mza_d_ﬂ, JMZ”J W“"EL

Sriable ambes ,{,-,y N CERnge ({rp‘k( Some .

53 i ‘:£= £ ‘ilt‘ fonse f(’a‘z pml::‘,JJrJ (Ap I/q.
_____.fAnJ,_mA‘!cJ_ﬁn_Ani_fj_L d’ac& ?lzcnuﬁ 9,. “7‘4’:'9"’
[g.« i

. Z A},’ de {mc fb mdmm
: o kementzd _sand sfone; shells,

T3 se v {,,,, 106 112 Silf, sandy, clayey firm, o1 o3
el ’--’L,Lémz_a_z,f ~ dark grodnishgeay, 1
» oA "“J"“"b o shedls; _ Numeross _sholls Lo -7
Cons -reale_mica (tifite)  WZ 18  Clagey sitts and sibly sand, \1$* TR
r_‘___——-éo—— G C rhegpr lii."zl- - ‘.J—rzfddfj qray; lcl_u,[;
o nderatd, ‘BQJALH,’_*_ 119 (25  Sand and nlp n/a'y fine lan ‘~°“’“1
1090 Shel) yPE: g;:aj nrﬂﬁ;é/. f‘rm‘b/ 7—'{ . C""‘f
; . 2z d sery feow /ml& arAu -7
"60‘_—‘ __—L‘L?E ted [b:” m:c; I-mfl}f onuca . “ e
________,_.512& 123" FPiHed ___J32 J¥2 AQand fine te medium [_.01 2}) z
el iey.silly fun “Zd' Fan;. Lg&,_i:jl_xw P
3@77.7_*_,_7@1‘ 03Ca Mﬁ‘“’r—‘j i
2 /5P qun_‘ -3
Jf._ - ccmataJAu/;’% 3 mica, gray.

. -,____,fe.bb/a&. FPrtied. "',7. . JLw&L&ner.ﬁxm;“l -
Lsitt and fine sand. _ gray ;. w#h Larbon mathr! .. | - s
Aty 1S .fmdmd,.,,,, ray, wiln o< 007

.iome,;dt,‘ jeces o _

7+ Gravel made of pr* pieces -
__ _ of temented sand; shell

L fr:jmcnfs ] =
_ A/ofo)er_erA/e_ R, o QQ
sl g%\ .
L S S [ [YHES JEH Q !

S N S U .
i} . ) |

tover) ]
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——— Jpow— —— Rsamana¥

e
’
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TABLE B-1
WELL SPECIFICATIONS

WELL IDENTIFIER:

General Information: : Well Construction Specafications.
Total Depth Conductor Casing
Quner Operator {1f applicable)

Perforation Type and Size

Locat ion

Total Depth of Casing

Site Description/
History of Operation Casing Diameter

Casing Type/Material

. Screened Interval

Well Use Pump Type

Pump' Set Depth

Drilling Specifications:

Date Drilled

Proposed Purging and Sampling Method:

' - Total Depth Drilled

Drilling Technique

Borehole Diameter

Attachments:
Lithologic Logs Y N -
Geophysical Logs Y N » B
Well Construction Y N

Schemat ic Dtagram

Water Quality Data Y N

Sampling Schedule ¥ N "HARGIS + ASSOCIATES, INC.
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TABLE B-2

HYDROGEOLOGIC DATA AND WATER QUALITY DATA

WELL ISENTIFIER

DEPTH T3 WATER ANTICIPATED DISCHARGE RATE
MEASURING POINT (ELEVATICN) \ ANTICIPATED PLRGE VOLUMES
REFERENCE POINT (ELEVATION) \ PUMPING WATER LEVELS
CASING VCLLME CALCULATIONS WATER LEVEL RECOVERY DATA
SSTIMATED m¥SRACLIC CONDUCTIVITY DATES SAMPLED
_ABCRATIRY ANALYTICAL METHODS
PRIMARY CONSTITUENTS DETECTED: {CCNCENTRATICNS] {uNITS])
=
i |
TARGET CHEMICALS DETECTED: [CONCENTRATICN] [uNITS)
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